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ABSTRACT 

This report contains the findings of the National 
Science Foundation (NSF) Survey of Scientific and Engineering 
Expencnl^es at Universities . and Colleges, FY 1977* The survey vas 
sailed^ff 539 universitiea and colleges including all 
graduate-degreie-granting institutions and .all others that spent^ . 
S50,000 or sore for RfiD activities. Bstiaates nade byoNSF staff for 
nonresponde^nt institutiont represent less than 21 of total aoadealc 
BSD spending, (Author) 
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Academic R&D Expencjiitures Continue 
Real Growth Into 1977 

* ThiJ^port conUins the finding$ of NSF'i Survey of SclentUic and Engineering ExpendHuresji 
Univtnities ^nd Colleges, FY 1977, The survey w^s milled to S39 universities and co//eges ihcluding^li 
gr^duMe-degree-gr^nting institutions ^nd al/ offers ihaf ipenf 150,000 or more for R&O jictiviiies, 
istim^e^ made 6y NSF st^ff for nonrespondent institutions represent less than 2 percent of fo(a/ 
Jic^demic R&D sfyending. 




Aitetiment Highllghtt 

• Beginning in 1975, both federal and non-Federal 
academic R8iD support, when discounted 4or inflation, 
showiH) real growth., 2 percent and 3 (Ibrcent per year, 
respectively^ bringing the levels of constant-dollar 
expeffditures in 1977 slightly above the previous 1973 
peak. 

— Sinceihe f ederaf^iovernment pTorvides more than 
two;thlirds of un^ersity K&D support, its budgetary 
decisions for the period prosifies a reasonably 

accurate basis for estimating future levels of overall 
academic R&D expenditures. These indicators point to 
continuous growth in academic R&D activities whichwltt ' 
probably extend at least through fiscal year 1974. This 
growth trend follows a period of very little real-dollar 
increases during the first half of the decade. 

■ X 

• Two other indicators of R&D activity have shown 
growth, pointing to an increase in academic R&D 
emieavors during the yjMnties. The numberof academic 
scientists and engineSengaged primarily in R&D has 
averaged moderate bm steady growth (2 percent per 
year) since 1970, as has the utilizatfon of graduate 
research assiMants, wh|ch has increased 3.5 percent (Ar 
year since 1974. 

« 

• Basic research spending by universities and colleges 
totaled $2.6 billion in 1977, a 3-percent real increase over 
1976 levels, representing the first significant growth in the 
conduct of fundamental research since 1972. ( ^ 

• A funding shift toward the conduct of more applied 
research was evident during the seventies as Federal 
agencies increased support of research prdjects directed 
toward specific outcornes. It should be noted, however, 
that there was also a simultaneous and as yet unexplained 



movement toward applied research funding from non- 
Federal sources. The overall effect is apparent when the 
1970 distribution between basic and applied research, 77 
percent and 18 percent, respectively, Is compared to the 
1977 distribution, 0 percent and 26 percent, 

• Industrial suppoi\for academic research, a subject of 
much recent discussion, has since 1970 shown marked 
increases amounting to an average of 6 perceht per year 
real growth. The total amount of such suppcrtt, however, 
represents only 3 percent of the total amount devj^ted to 
R&D by universities and colleges. 



Data Highllghtt ^ ^ 

• Ac^dertiic^&D expenditures totaled $4.1 billion In 
197yrinrincrt^se of 9 percent over the 1976 level When 
converted to constant dollars to discount the effects of 
inflation, R&O expenditures actually increased 2percent 
between 19?^ and 1^77.^ Between 1970 and 1977 the 
growth rat« in academic R&D spending averaged 1.5 
percent per year in real terms, slightly ahead of total U.S. 
R&D spending which rose at an average rate of only 1 
percent per year during this period. 

• Universities perforated 52 percent of all the basic 
research conducted fn the U.S. in 1977, approxinrtately 
the same share as in ^970 (including the 8 percent 
reported by university-administered FFRDC's). - 

e Federal agericies provided more than two-thirds of 
the to\al in 1977; however, this share has declined 
somewhat since 1970, when It amounted to 71 percent. 



•I 



Mn th# 4>«tnc« o4 « rtllibit KAD colt indtx. tht troil nttlomt product (CNP) 
imptlcll prk« dtf Utor w«i uMd to conv«rt currtnt dollirt to contUnt 1972dolUn. tht 
CNP dtflitor cin only li>dlc«t« ipproximitt c>)«nftt in com of KAD ptrform«nc«. 
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Unjv«r$Ule» provide both the speclktm skills jind 
enWronment for basic research. For this reTson, and in 
recognition of its role in fostering basir research, the 
Federal Government provided more than two-thirds of 
al ac|demic R&D funds. In 1977 these funds totaled $2.7 
bllllort. As a result of the substantial Federal involvement, 
changes in the pattern of Federal R&D support influence 
the overall focus of R&D activity within the academic 
sector. Furthermore, in most of the major science and 
engineering (S/E) fields Federal support comes primarily 
from one or two agencies, and changes that occur in 
funding patterns of such agencies can have a significant 
impact upon those fields where an agency's funds tend to 
be concentrated. ^ 

The federally sponsored share of total R&D activities at 
universities and colleges has been gradually declining 
during the seventies, mote as a result of a relatively rapid 
rise in non-Federal R&D support than a deliberate shift in 
Federal funding policy, While in real terms Federal 
academic R&D funds actually remained stable between 
1970 and 1974, other sources of this support were 
expanding at an average annual rate of 4 percent per 
year. Beginning in 1975, however, increases in Federal 
funds started to be comparable to those in non-Federal 
funds. The pattern of Federal support, e.g., the heavy 
concentration of research in the life sciences and 
significant Increases in Federal support in this area, can 
be traced to agency priorities, but the reasons for the 
s^^ady growth shown among non-Federal sources are not 
clear (chart 1). 
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Industrial funding of academic R&D efforts has grown 
at the most rapid pace of all R&D sources, averaging 6 
percent per year in real terms since 1970. Since industrial 
support account* for only 3 percent of academic R&D 
total, however, changes In its support patterns have a 
minimal impact. Of greater significance, academic 
institutions Khve increased the use of their own funds— 
e.g., unrestricted^endowment and tuition income—to 
finance R&D projects. As a result, the institutional share 
of non-Federal R&D support has risen from 10 percent in 
1970 to 13 percent in 1977 and has grown at an average 
- >ate of 11 percent per year in real dollars. 

Character of Work 

In 1977^ademic basic research spending totaled $2.7 
billion andaccounted for seventh-tenths of this sector's 
R&D spending. More than one-half of the Nation's basic 
research performed since 1970 has come from the 
^ academic settor.^ 

During the seventies a shift toward- more applied 
research was observed in academic R&D funding trertds 
(chart 2). A large part of this shift WB$ the result olf 
increased support by-Federal agencies 4iiected toward 
research aimed at^producing specific outcomes. There 
was a similar, though unexplained movement toward 
'^applied research funding from non-Federal sources. 
Between 1970 and 1977, academic applied research 
increased at an average rate of 14 percent per year 
compared to 6.5 percent foi^ basic research. 

As a result of growing concern over this shift from basic 
research, Federal budgets for 1977 and 1978 showed 
significant Increases, 19 percent and 14 percent, respec- 
tively, in basic research funding; acarfemic research 
expenditures^ in 1978 and 1979 are expected to reflect 
these Increases. 



'Njltanal Scl»nc« Foundation. N»tion»l Pttttrm of «A0 ttrsourc9% t^«- 
(NSf 7d-3n) in prw. 

^National Scltnc« foundation. Otfa//wt ^*ew/ca/ raWtj. -Fedtra/ funds for 
* «<»$earrh And Of vetopmenf. ftna/ Kt art ?97a, tnd 1979, Volume XXVIt (NSf 7t- 
312) iWaihlrtgton. U.C. 20530, 197*). \ 
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FkMol Self net 

R&D expenditures rose in ali major f ieids of science 
and engineering in 1977, expanding at the fastest rates in 
the mathematical and computer sciences, up 23 percent* 

and on|rth*wIhg, up 15 perCertt Becius« of the mijor 

role of the Federal Governmen^^n sponsoring academic 
R&D efforts^ it is not surprising that expanding Federal ) 
support is chiefly responsible for these growth patterns, 
Federal support (primarily from NSF and DOD) increased \ 
In thfc mathematical and computer sciences and 
engineering by 19 percent and 16 percent, respectively 
(chart 3), 

An analysis of various fields of science and engineering 
between 1970 and 1977 shows two emerging patterns; 
Academic R&D expenditures have become increasingly 
concentrated in the life and environmental sciences, 
primarily as a result of Federal interest In biomedical and 
ecological programs; and, the gradually diminishing 
Federal share of R&D spending in universities and 
colleges was felt in all /hajor S/E fields ^except the 
environmental sciences, where it actually increased. The 
drop in the proportion of Federal R&D funds was most 
acute in engineering. 

20 Leading R&D f erlbrmers 

There were no new entries Into the leading 20 R&D 
performers, and all 20 institutions reported increases in 
both total and federally supported R&D spending. The 
University of Wisconsin at Madispn and the 
Massachusetts Institute of Technology continued to rank 
first and secor^d with over $100 million each in total R&D 
performance. 



IntHtuHonal Control 

Both publicly and privately controlled universities and^ 
colleges reported real R&D growth between 1976 and 
1977, with expenditures rising 3 percent in constant 
dollars in public institutions and 1 percent in private 
schools. Thrbughout the seventies, however, R&D 
spending has expanded in public universities and 
colleges, growing at an average of 3 percent per year; 
while decllntng 1 percent per year in private institutfons; 
Public universities and colleges have increased their 
sha^ of the totaf academic R&D effort to 65 percent in 
Jll9f/ compared to 59 percent in 197a This trend is also ^ 
reflected in the distribution of Federal R&D funds- 
public schools received a larger share^of Federal R&D 
monies, 59 percent in 1977, compared to 53 percent in 
1970. A recent study of financial conditions in private 
institutions of higher education ^eported that the relative 
decline in Federal funding m)^ coptribute to adverse 
financial conditions in Independent R&D performers in * 
the future.^ 

'H. lohn Minttf »nd Howard K. $fimtrs. M^pmntkni HifhT hhc^^hn, foii/nh 

Amnicin Ht$h^r khc^ion: ^$n (W«lhtngtoA» D.C.yN«tK)nil A««oci«tk>n of 
Indtptodtflt Co^ltf M And Unlvtnii^ti. luty IfTI). 
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Twenty univcrtitief rcpoiting^lhe largest amounts of R&D 
expendHures In the science and engineering: TY 19p 
[DoNan in thousands] 



Inftlliuilon 



r«rctn! Percent 
ch«nf«, chAnge, 

1977 197^77 1977 197^77 



Toiil. all inilitultoni $4,0M,230 « a9 ' i2JWtT 8.6 

Total. ItAdjnf 20 InttlluKont 1,423.180 7.3 1.031,1^7 7.9 

1. Univ. o4 Whconiln^adlton 103,5S6 5.6 53.386 Z9 

^ '^"T 102.045 8.2 89.066 11.0 

X Univ. of Calif. San OKifO 87.636 6.5 78.719 6.8 

< Univ. o< Mtnnttbta $2,679 10,1 48.409 7,5 

5. UnW. tM MldHian 79.922 1.0 ' * S0.908 14 

6. Univ. of Wtthimton 77j$7 U9 66.066 21,4 

7. Stanford Univ. .\ 77.019 5.9 71.tA 6.2 

8. Harvard Uilv 73.301 112 9.^ 

9. Columbia UnV 72,948 a9 56.973 10,1 

ia CofOtllUnhf, 71,346 7.8 45,895 9,9 

11. Univ. of Penntylvanta 70.721 15 47.313 2.6 

12. Univ. of Catif.-Bwltfttey 70,148 3.2 ' 50,1*7 U 

11 Unhr. of Callf.4.01 Anfttti 69.277 10.3 55.9^ 9.4 

U lohnt Hopfcin* Univ. ; 61.a58 ao 50^445 18 

11 Univ. of ChteafO > 59,332 7.7 46.109 7.7 

11 Untv. of Ilitnolt-Utbana . . : 59,320 4.1 40,558 1 3 

17. Univ. of RodHMtf , 53,129 UO 31502 9!o 

W. Uxu A A M UhU 51.810 10.2 21.757 22.1 

11 UrUv. of T«a»-^uitln 49.m 6.1 30.118 IO.3 

20. Univ. of Callf.-San frandKo 49,677 3.9 4^,220 1.2 

Total, all «h»f Initltytloni 2.641.O40 9.9 1.685,570 . 9.1 

SOURCE: National Sdtnc* Foundation 



Funding for RM>*ll«M«d t^ulpw t nt 

Tht r«pUcement rateMor Ki«niific Initrumentation/ 
u$«d in academic retearch and development hat not kept 
pace with the rate of equipment c)bioieicence, as 
reported in varioui recent publications on the higher 
education sector * While no "hard" data exist to 
demonstrate- the effect of this lack of up-to-date 
equipment, spokesman for universities and colleges have 
expressed concern about their ability to supply science V 
departmenii with the progressively sophisticated ap- 
paratus required for modern res«trch because of 
tightened Federal funding policies. Federal policymakers 
share a concern that the growing obsolescence of RAD 
equipment may not only affect the quality of research 
performed, but may also handicap the training of S/E 
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graduate students. The successful employment of ih«se 
future scientists and engineers in research positions in all 
sectors of the economy is dependent in pa>t upon their 
experience and familiarity with the latest Kientific gear. 
Recentiyi Federal agencies and researchers have propos' 
ed several solutions to this problem, including better 
coordination among principal investigators on research 
grants to expand sharing of equipment. NSF has adopted 
more flexible requirements for institutional cost-sharing 
of equipment arid is promoting the cooperative use of 
research equipment by providing $3 million in 1978 for 
regional instrumentation centers. 

-I* * • ♦ • • « 

The D9t*iM 5t»tlstic»l faWes (NSF 78-311) containing 
more extensive tabulations of FY 1977 data was published 
in August 1978 and can be obtafned from the Division of 
Science Resources Studies, National Science Foundation, 
Washington, D.C. 20550. For information on the 
availability of data tapes, please call Moshman Associates, 
inc., at 301-229-3000.S 
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